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ABSTRACT 

Two  experimental  tests  were  conducted  to  evaluate  the  relative  effectiveness 
of  military  specification  MIL-P-116  Methods  IA-5  and  Ild.  The  objective 
was  to  determine  whether  Method  IA-5  could  be  specified  Instead  of  Method 
lid  for  nested  external  aircraft  fuel  tanks  in  MIL-C-9361  containers.  The 
conclusions  of  the  test  show  that  Method  lid  Is  superior  to  Method  IA-5 
when  properly  prepared.  Also,  shown  was  the  possibility  of  the  Method  IA-5 
causing  more  harm  than  good  If  Improperly  used.  Therefore,  the  Method  lid 
preservation-packaging  requirement  for  storage  Is  necessary  in  lieu  of 
Method  IA-5. 
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INTRODUCTION 


BACKGROUND ; This  project  was  Initiated  as  a result  of  an  AFTO  Form  22 
dated  11  April  1977  followed  by  a more  detailed  letter  dated  1 June  1977 
(see  Appendix).  The  Intent  of  these  documents  was  to  modify  the  Air 
Force  Technical  Order  T.O.  00-85A-03-1,  "Preservation,  Packaging  and 
Packing  External  Aircraft  Fuel  Tanks/Cells,"  to  allow  packaging  of 
nested  fuel  tanks  In  accordance  with  MIL-P-116  Method  IA-5.  Presently, 
only  Method  Ild  Is  used  as  the  method  ot  preservation-packaging. 

Based  on  the  evidence  gathered  during  previous  tests  and  submitted  with 
the  documents  In  Appendlx-A,  the  effectiveness  of  the  Method  lid  pack 
appeared  to  be  In  doubt.  It  was  assumed  that  If  the  Method  IA-5  pack 
could  be  shown  to  be  as  effective  or  more  effective  than  a Method  lid 
pack  and  the  T.O.  changed,  then  a cost  savings  In  labor  and  materials 
would  result.  With  this  as  background  Information,  the  AFTO  Form  22 
was  submitted  to  change  the  T.O.  accordingly. 

PURPOSE;  The  objective  of  this  project  was  to  Investigate  the  proposed 
reduction  In  preservation-packaging  methods  by  comparing  the  effective- 
ness of  both  methods.  Disposition  of  the  AFTO  Form  22  will  be  based 
upon  the  results  obtained. 


DEFINITIONS 


AFTO  Form  22  - A form  which  establishes  procedures  for  correcting 
deficiencies  In  existing  Technical  Orders  and  preliminary  Technical 
Orders  and  Is  Intended  primarily  for  operational  and  maintenance  use. 


Technical  Order  (T.O.)  - A formal  statement  establishing  procedures 
for  operational  use  and  maintenance  of  equipment  and  systems. 


Method  IA-5  - A preservation  method  described  In  MIL-P-116,  "Methods 
of  Preservation-Packaging,"  and  utilizing  a sealed,  water  vaporproof, 
rigid  metal  container. 


Method  lid  - A preservation  method  described  In  MIL-P-116  and  utilizing 
a sealed,  water  vaporproof,  rigid  metal  container,  with  desiccant. 


MIL-C-9361  Container  - A container  conforming  to  the  requirements  of 
MIL-C-9361,  "Container,  Fuel  Tank,  External,  Disassembled,  Nested." 


INVESTIGATION  APPROACH 


In  order  to  substantiate  the  proposal  to  use  Method  IA-5  in  lieu  of 
Method  Ild,  It  must  be  shown  that  the  Inclusion  of  desiccant  does 
not  significantly  increase  the  effectiveness  of  the  container.  To 
accomplish  this,  two  experimental  tests  were  c.>nducted  to  compare  the 
two  methods  Involved. 

Experimental  data  was  generated  by  Instrumented  containers  In  a 
temperature  and  humidity  controlled  chamber.  The  test  containers 
used  were  drums  of  equal  size,  shape,  and  physical  condition.  Four 
drums  were  prepared  so  as  to  have  one  variable  such  as  desiccant  or 
no  desiccant  differing  from  at  least  one  other  drum.  In  this  manner, 
an  analysis  based  on  comparisons  was  used  for  developing  the  conclusions. 


TEST  EQUIPMENT 


HIGH  TEMPERATURE.  HIGH  HUMIDITY  CHAMBER  - Manufactured  by  Standard 
Environmental  Systems,  Inc.,  Model  SMTH/960,  serial  number  2815  with 
a Honeywell  Servoline  45  Recorder /Controller  utilizing  wet  bulb/dry 
bulb  sensors.  The  chamber  operates  with  a temperature  range  of 
+35°F  to  +200°F  +3°F.  Chamber  humidity  Is  controlled  in  the  range 
of  20  to  95%  RH  +5%  RH  but  is  limited  by  a minimum  dew  point  of  45°F. 


HONEYWELL  ELECTRONIC  15  TEMPERATURE  AND  HUMIDITY  RECORDER  - Model  No. 
Y15303816-(24)-(48)-0-000-006-10,  serial  number  R5838800002.  The  unit 
has  a range  of  -30  F to  +150°F  and  0%  RH  to  100%  RH  with  up  to  24 
channels.  Testing  was  conducted  with  the  Q457A  humidity  sensors. 

They  have  a range  of  5%  RH  to  95%  RH  with  a total  humidity  system 
accuracy  of  +4%  RH.  Temperature  sensors  were  nickel  resistance 
thermometer  "A"  bulb  with  a range  of  +40  F to  +120  F and  allows  a 
total  temperature  system  accuracy  of  +1  F. 


U-TUBE  MANOMETER  - Merlam  Instrument  Company,  serial  number  RC-4615, 
range  -37  in  H2O  to  +37  in  H^O  +0.1  in  H2O. 


TEST  PREPARATION  AND  DATA  SUMMARY 


The  experimental  portion  of  the  project  was  divided  Into  two  tests. 
These  two  tests  should  provide  a sound  basis  for  comparison  of  the 
preservation  methods.  Distinguishing  characteristics  of  the  two 
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tests  are  the  Initial  conditions,  varied  so  that  the  effects  of  initial 
conditions  may  be  shown.  Primarily  the  container  with  Method  IA-5 
preservation  should  show  a difference  between  the  two  tests. 

The  first  environmental  test  is  discussed  in  Sectlon-A  with  the  second 
test  discussed  in  Sectlon-B.  Pressure  test  results  performed  prior 
to  the  two  environmental  tests  are  discussed  in  Section-C.  Sectlon-D 
covers  some  of  the  problems  encountered  during  the  tests. 


SECTION-A.  ENVIRONMENTAL  TEST  I 


TEST  OBJECTIVES;  To  develop  gomparisons  of  test  containers  sealed 
or  closed  at  conditions  of  65  F and  80%  RH.  To  monitor  the  internal 
environment  of  each  container  as  a series  of  temperature  changes  are 
encountered.  To  use  the  results  of  the  comparisons  to  provide  data 
on  the  effectiveness  of  various  packaging  methods. 


TEST  SPECIMENS:  Test  I consisted  of  five  containers  instrumented  and 
installed  in  the  High  Temperature/High  Humidity  Chamber  as  shown  in 
Figure  1.  Four  containers  were  MIL-D-6054  steel  drums  with  a 16-gallon 
capacity  and  the  fifth  container  was  a F-4,  600-gallon  nested  fuel  tank 
canister  loaded  with  four  F-4  nested  tanks.  The  fuel  tank  container 
was  carried  along  Just  as  a matter  of  Interest.  The  specimens  are 
identified  and  described  in  the  following  paragraphs. 

CONTAINER  NO . 1 - Container  No.  1 was  an  empty  MIL-D-6054  sixteen 
gallon  steel  drum.  The  drum  has  an  inside  diameter  of  15-5/16  Inches 
and  a depth  of  19-7/8  inches  yielding  a volume  of  2.12  cubic  feet.  The 
container  was  Instriimented  with  a temperature  and  relative  humidity 
sensor  connected  through  the  lid.  The  lid  is  sealed  by  a "D"  shape 
gasket  and  drawn  tight  by  a ring,  nut  and  bolt  arrangement.  Prior  to 
sealing,  the  container  was  examined  and  found  to  be  dry  and  free  of 
corrosion.  Container  No.  1 is  detailed  in  Figure  2. 

CONTAINER  NO.  2 - Container  No.  2 is  detailed  in  Figure  3 and  was 
Identical  to  Container  No.  1 except  that  the  lid  was  rusty  on  the 
inside  from  previous  exposures. 
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TE^^^ERATURE  AND  HU^^IDlTY  PROBE  LOCATION 


DIA. 


side  TCP  TFAriSPAfTNCy 

LOCATION  SAME  ON  ALL  CONTAINERS 


LEAKAGE  POINTS 


SIDE  TCP  BO'^TOM 

METAL  DRUn -CONTAINER  1 


leakage:  points 


CONTAINER  SEALED  - NO  LEAKS 


METAL  DRUM  - CONTAINER  2 

FIGURE  3 
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CONTAINER  NO . 3 - Container  No.  3 is  detailed  in  Figure  4 and 
differs  from  Container  No.  1 in  that  the  gasket  is  missing  and  the 
interior  of  the  container  is  partially  corroded.  Deleting  the  gasket 
allowed  the  lid  to  easily  rotate  even  though  the  closing  ring  was 
securely  bolted. 

CONTAINER  NO . 4 - Detailed  in  Figure  5,  Container  No.  4 was 
identical  to  Container  No.  1 except  that  no  gasket  was  provided. 

Again  the  lid  could  easily  be  rotated  even  though  the  closing  ring 
was  securely  bolted. 

CONTAINER  NO . 5 - Container  No.  5 was  a MlL-C-9361  canister 
for  F-4,  600-gallon  nested  external  fuel  tanks.  The  canister  had  a 
length  of  13  feet  5 inches  and  an  inside  diameter  of  40-1/2  Inches 
creating  a volume  of  approximately  120  cubic  feet.  This  container 
had  a few  known  leaks  but  was  not  pressure  tested.  The  container 
was  loaded  during  the  environmental  test. 


Each  of  the  containers 
function  list: 

Container  No.  1 - 

Container  No.  2 - 

Container  No.  3 - 

Container  No.  4 - 

Container  No.  5 - 


was  prepared  to  the  following  container 

Sealed,  Desiccant  (lAW  MIL-P-116) 
Sealed,  No  Desiccant 
Unsealed,  Desiccant  (lAW  MIL-P-116) 
Unsealed,  No  Desiccant 
Unsealed,  No  Desiccant 


DESICCANT  PACKS:  Required  desiccant  packs  for  containers  1 and  3 
were  prepared  in  quantities  as  specified  in  MIL-P-116.  The  formula 
U=KV  + XD  was  used  with  K=1.2,  V=2.12,  and  XD=0  for  no  dunnage  yielding 
2.54  units  of  desiccant.  To  obtain  these  2.54  unit  packs,  a 16  unit 
bag  of  desiccant  was  opened  and  2.54  units  were  removed  by  weight. 

The  desiccant  was  then  put  into  emptied  16  unit  bags  and  closed.  After 
labeling  the  packs  for  identification  purposes,  they  were  thoroughly 
dried  prior  to  the  test. 

When  the  time  came  for  installing  desiccant  packs  into  the  containers, 
they  were  removed  from  the  oven,  wrapped  in  MIL-B-131  vapor  barrier 
material,  weighed,  removed  from  the  barrier  material,  and  then  Installed. 
Prior  to  the  test,  desiccant  pack  no.  1,  less  the  MIL-B-131,  weighed 
84.3  grams  and  pack  no.  2 weighed  82.4  grams. 
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LEAKAGE  POINTS 


COnTA:rJf.R  LEAKED  360'  AROUND  SEAL; 
ALSO  LEAKED  AROUND  HUMIDITY  PLUG! 


METAL  DRUM  - CONTAI|\iEP  3 

FIGURE  4 
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leakage  KOi'lTS 


SIDE  TOP  BOTT(;!-1 

COIJTMNER  IfAKED  340°  AROUND  SEAL; 

ALSO  LEAKED  AROUND  HLIMIDH'/  PLUG. 


r^ElT/^L  DRUM  - COUTAlNF.r^  4 


FIGURE'  b’ 
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EXPERIMENTAL  DATA;  Data  collected  from  the  Instrumented  container  Is 
tabulated  In  Table  1 for  each  container  and  ambient  condition.  Times 
chosen  for  collection  of  data  points  were  not  previously  planned  and 
only  collected  at  convenient  times.  Graphical  display  of  this  data 
for  each  container  Is  given  In  Graph  lA  through  Graph  5A. 
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DATE  TIME  CCttIDITIONS 


FOR 

CONTAINER  No. 


hours 


GRAPH  3A 

EXPERIMENTAL  DATA 
FOR 

CONTAINER  No. 3 


hours 


100 


hours 


280 


SECTION-B.  ENVIRONMENTAL  TEST  II 


TEST  OBJECTIVES;  To  develop  comparisons  of  test  containers  sealed  or 
closed  at  conditions  of  90  F and  80Z  RH.  To  monitor  the  effect  of 
temperature  changes  on  the  Internal  environment  of  each  container.  To 
use  the  comparative  results  to  provide  data  about  the  effectiveness  of 
the  two  preservation  methods  tested. 


TEST  SPECIMENS;  Same  as  Environmental  Test  I - Sectlon-A. 


DESICCANT  PACKS:  Desiccant  packs  were  prepared  In  the  same  manner 
as  those  In  Environmental  Test  I.  Desiccant  pack  no.  1 weighed  83.7 
grams  and  pack  no.  2 weighed  81.9  grams. 


EXPERIMENTAL  DATA;  Data  collected  Is  tabulated  In  Table  2 for  each 
container  and  ambient  condition.  Times  chosen  for  collection  of  data 
points  were  not  rigidly  established  and  only  collected  at  convenient 
times.  Graphical  display  of  this  data  Is  given  In  Graph  IB  through 
Graph  5B. 
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SECTION-C.  PRESSURE  TEST 


Prior  to  the  start  of  the  environmental  tests,  a pressure  test  was 
performed.  Objective  of  the  pressure  test  was  to  assure  containers 
#1  and  it2  would  satisfy  the  sealed  requirement  while  containers  //3 
and  would  be  extensive  leakers.  The  results  of  this  test  were 
previously  detailed  In  Figures  2 through  5.  The  leak  In  container  #1 
was  small  and  had  to  be  Identified  with  a halogen  leak  detector.  The 
leak  was  small  and  assumed  to  be  non-detrimental  to  the  short  duration 
tests.  The  pressure  test  was  performed  using  a U-tube  manometer  with 
a pressure  of  approximately  20  Inches  H2O. 


SECTION-D.  PROBLEMS  ENCOUNTERED 


Original  Intent  of  the  environmental  test  was  to  vary  temperature 
while  maintaining  a constant  relative  humidity.  However,  shortly 
after  the  start  of  the  test  It  became  apparent  that  stabilizing 
the  chamber  would  be  rather  difficult.  Since  the  test  was  being 
conducted  In  the  lower  operating  region  of  the  chamber,  precise 
control  of  the  environment  was  made  almost  Impossible.  The  chamber 
requires  demineralized  water  for  the  humidification  system  and  Is 
supplied  by  a demlnerallzer  unit  with  a 190  gallon  life.  This  unit 
expired  twice  during  the  test  and  required  replacement  causing  a 
variation  In  relative  humidity  during  the  test  which  was  not  expected. 
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DATA  ANALYSIS 


The  data  analysis  is  separated  Into  two  parts.  Part  1 will  discuss 
the  first  test  and  Part  2 will  discuss  the  second  test.  The  analysis 
will  be  conducted  by  comparing  containers  in  pairs  so  that  specific 
advantages  and  disadvantages  may  be  shown.  A brief  summary  will 
be  presented  at  the  end  of  each  part. 


PART-1 


The  data  tabulated  for  Test  No.  1 is  analyzed  in  the  following  pages. 
The  containers  are  graphically  compared  and  discussed  on  the  opposite 
page. 
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GRAPH  7A 

OCM’ARISCW  OF  EXPERIMENTAL 
DATA  FOR  OONTAINEES  No.I&2 
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TEST  n SUMMARY 


The  results  of  test  #1  Indicate  that  a Method  IA-5  pack  cannot  approach 
the  effectiveness  of  a Method  Ild  pack.  Since  the  Internal  conditions 
of  a Method  IA-5  pack  are  determined  by  Initial  conditions  and  subsequent 
temperatures,  it  is  very  Important  to  seal  a Method  IA-5  pack  at  those 
conditions  which  will  not  damage  the  Item  by  causing  a large  amount  of 
moisture  to  be  contained. 

The  desiccant  In  container  1 gained  2.4  grams  while  the  desiccant  In 
container  3 gained  17.4  grams.  This  Is  easily  understandable  since 
container  3 was  not  sealed.  It  should  be  evident  that  once  a Method  lid 
pack  becomes  unsealed,  the  Internal  environment  gains  moisture  rapidly. 


PART-2 


The  second  environmental  test  is  analyzed  in  the  following  pages. 

This  test  is  distinguished  from  test  one  by  a different  set  of 
initial  conditions.  It  should  also  be  noted  that  test  data  in  Table-2 
includes  several  data  points  prior  to  the  start  of  the  test.  The 
test  was  started  at  approximately  the  60-hour  mark.  As  in  PART-1, 
the  containers  are  graphically  compared  and  discussed  on  the  opposite 
page. 
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GRAPH  8B 

COMPARISON  OF  EXPERIMENTAL 
DATA  FOR  CONTAINERS  No.l&3 
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TEST  RUN  #2  SUMMARY 


Again  in  this  test,  the  performance  of  the  Method  Ild  container  was 
superior  to  that  of  the  other  containers.  It  must  be  emphasized  that 
dry  desiccant  and  sealablllty  are  Important  In  achieving  a proper 
Method  lid  pack. 

Desiccant  weight  gain  for  container  1 was  3.2  grams  and  12.9  grams 
for  container  3.  Thus,  the  container  in  a sealed  desiccated  con- 
figuration (container  1)  Is  more  adequate  than  a desiccated  unsealed 
container  (container  3). 
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CONCLUSIONS 


After  performing  the  previously  described  tests,  examining  various 
bits  of  Information,  and  discussing  data  with  the  AFFEA  engineering 
personnel  the  following  conclusions  have  been  formulated: 

1.  When  properly  prepared,  a Method  Ild  pack  will  provide  very 
effective  storage  conditions.  Properly  prepared  emphasizing  the 
requirement  of  a sealed  container  and  dry  desiccant. 

2.  A Method  IA-5  may  be  more  harmful  than  good  If  not 
administered  with  care.  A Method  IA~5  container  should  be  sealed 
at  the  lowest,  or  as  low  as  practical,  temperature  encountered  at 
the  storage  location  If  a low  humidity  condition  Ir  to  be  maintained. 

3.  A Method  lid  pack  Is  superior  to  a Method  IA-5  pack. 


4.  T.O.  00-85A-03-1  should  not  be  changed  to  allow  Method 
IA-5  packaging  of  nested  external  aircraft  fuel  tanks. 


MFLV  TO 
ATTN  OF: 


•USJKCT: 


TOt 


DEPARTMENT  OF  THE  AIR  FORCE 

HEADQUARTERS  OGDEN  AIR  LOGISTICS  CENTER  (AFLC) 
HILL  AIR  FORCE  BASE.  UTAH  84406 


DST  i 

Reduced  Levels  of  Packaging  for  Ogden  ALC  Prime  Items 


AFALD/PTP 

1.  Forviarded  for  your  information  are  the  findings  of  tests  recently 
completed  on  the  effectiveness  of  using  desiccant  as  a means  of  providing 
water/watervapor  protection  to  the  370  and  600  gallon  nested  fuel  tanks 
as  presently  packaged. 

2.  For  the  past  two  and  a half  years,  our  Packaging,  Design  & Appli- 
cation Section  has  been  conducting  tests  to  determine  the  effectiveness 
of  using  desiccant  as  a means  of  providing  protection  to  items  packaged 
Method  II  as  opposed  to  items  packaged  Method  lA.  Various  combinations 
of  submethods  of  these  tvro  methods  were  used  in  the  tests.  A variety 
of  programmed  environments  were  used  under  controlled  conditions  to 
obtain  the  necessary  data  on  the  protection  that  each  method  actually 
provided. 

3.  As  a result  of  the  data  acquired  from  these  tests  and  the  fact  that 
the  shipping  and  storage  environment  has  changed  along  with  the  incor- 
poration of  better  packaging  materials,  it  is  concluded  that  the  use  of 
desiccant  as  dictated  by  Method  II  does  not  provide  any  better  protection 
than  Method  lA  unless  used  under  rigidly  controlled  surveillance.  Conse- 
quently, we  have  directed  all  Packaging  Specialists  to  review  the  method 
of  preservation,  packaging  and  packing  in  order  to  obtain  a more  real- 
istic form  of  protection  in  tenns  of  cost  and  materials  according  to 
reduced  levels.  The  majority  of  those  items  that  are  now  packaged 
Method  H will  be  packaged  Method  lA  or  lower  depending  on  their  usage 
and  storage  environment. 

4.  Action  has  already  been  taken  to  reduce  the  level  of  packaging  from 
Method  Ild  to  Method  IA-5  for  the  370  and  600  gallon  nested  fuel  tanks. 
This  does  not  mean  that  those  items  presently  packaged  Method  II  will 
have  the  desiccant  immediately  removed  but  that  a1 1 new  or  repaired  items 
will  be  packaged  with  the  preferred  Method  lA  as  they  are  generated  into 
the  distribution  system. 

5.  Since  the  above  action  will  require  some  changes,  we  request  that 
TO  00-85A-03-1  be  revised  to  accommodate  Method  IA-5  preservation: 

Paragraph  Add  the  following,  "When  the  applicable  pack- 

aging TPO  specifies  non-desiccated  preservation  (Method  IA-5),  the 
^spection  shaU.  be  accomplished  annually  by  inspecting  five  percent 
(luiless  otherwise  detennined)  of  the  containers  located  in  outside 
storage  five  years  or  more  since  the  date  packed." 


AFLC  - Lifeline  of  the  aerospace  team 
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b.  Paragraph  jrr».  Change  the  last  part  of  the  second  sentence  to 
read,  "or  during  annual  inspections."  (see  paragraphs  4-.4.b  and  4.^5*). 

/-s'  ’ 

^'l  Atch 
Test  Report 


r '•  “S 

■>!¥ 

I,  , .iSution 


IIEPORT  ON  COMPARISON  STUDY  TO  DETERMINE  THE  EFFECTIVENESS  OF  USING 
DESICCANT  IN  FUEL  TANK  CONTAINERS 


1.  Tests  have  been  conducted  to  determine  the  feasibility  of  continuing 
to  utilize  desiccant  as  a means  of  providing  watervaporproof  protection 
to  the  370  and  600  gallon  nested  fuel  tanks  as  packaged  in  their  present 
configuration  and  placed  in  outside  storage.  These  tanks  are  packaged 
in  accordance  with  TPO  1560-00-072-5507,  configuration  no.  2 for  600 
gallon  and  TPO  1560-00-738-2462,  configuration  no.  3 for  370  gallon, 
using  metal  containers  in  accordance  with  MIL-C-9361  and  are  presently 
being  stored  in  the  02  storage  lot.  The  tests  were  conducted  in  two 
phases  which  consisted  of  the  following: 

a.  Phase  I - Record  the  ambien.t  temperature  and  percent  of  relative 
humidity  present  inside  the  sealed  container  with  the  desiccant  removed 
and  the  ambient  air  temperature  and  relative  humidity  present  outside  of 
the  container. 

b.  Phase  II  - Record  the  ambient  temperature  and  percent  of  relative 
humidity  present  inside  the  sealed  container  with  desiccant  intact  and 
the  ambient  air  temperature  and  relative  humidity  present  outside  of  the 
container. 

2.  Equipment  used  to  record  the  obtained  data  are  Taylor  Temperature/ 
Humidity  Recorders,  serial  numbers  1252  and  1289. 

3.  The  procedures  followed  for  both  phases  of  the  test  were  essentially 
the  same,  the  only  difference  being  the  removal  of  the  desiccant  for 

Phase  I.  The  containers  were  selected  at  random  and  were  not  preconditioned 
prior  to  the  start  of  tests.  It  must  be  noted  that  in  the  selection  of 
the  containers,  the  criteria  used  was  that  the  chance  of  these  containers 
being  shipped  or  moved  had  to  be  non-existent  for  at  least  the  next  six 
months.  The  steps  followed  were: 

a.  A Taylor  T/H  recorder,  serial  no.  1252,  was  placed  in  the  forward 
end  of  the  container,  this  involved  removing  the  cover  and  a small  parts 
box  that  was  secured  to  same  in  order  to  provide  room  for  the  recorder. 

These  parts  were  placed  in  the  void  behind  the  recorder. 

b.  The  Taylor  T/H  recorder,  serial  no.  1289,  was  placed  in  an 
instrument  shelter  located  outside  and  adjacent  to  the  test  container. 

c.  The  recorded  charts  were  changed  on  a weekly  basis  on  both 
Instruments  which  Involved  removing  the  sealed  cover  of  the  test  container 
to  change  the  chart  but  also  allowed  for  inspection  on  the  inside  of  the 
container  for  any  penetration  of  water /watervapor. 
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d.  The  data  that  was  collected  was  broken  down  to  find  the  average 
mean  temperature  and  percent  of  relative  humidity  for  the  week  on  the 
inside  of  the  container  and  on  the  outside  in  the  natural  environment 
with  the  extremes  noted  for  both  readings.  Note:  In  both  tests,  the 
16-unit  bag  of  desiccant  that  had  been  placed  over  the  plug-type  humidity 
Indicator  was  removed.  In  Phase  I it  was  removed  from  the  container  and 
in  Phase  II  it  was  placed  under  the  Taylor  T/H  recorder  away  from  the 
humidity  indicator. 

e.  Phase  I was  begun  on  16  Nov  76  at  10:30  AM  and  was  stopped  on 

25  Jan  77  at  12:30  PM,  at  which  time  Phase  II  was  begun  and  was  concluded 
18  Mar  77  at  1:30  PM. 

4.  The  results  of  these  tests  to  date  are  as  follows: 
a.  Phase  1 (Without  Desiccant) 

(1)  The  acquired  data  has  indicated  that  relative  humidity  within 
the  container  has  remained  constant  with  an  average  of  26%  during  the 
period  of  the  test  with  a high  record'».d  the  16  Nov  of  35%  when  the  test 
was  begun  but  which  stablized  on  the  26  of  Nov  at  26%  where  it  has  re- 
mained. 


(2)  The  humidity  indicator  continued  to  read  blue  throughout 
the  test  and  does  so  at  the  date  of  this  report  even  though  the  desiccant 
has  not  been  returned  to  the  container. 

(3)  Temperature  inside  the  container  ranged  from  a high  of  50®F 
(10°C)  to  a low  of  (-15.6‘’C)  with  an  average  of  27 °F  (-2.8®C)  during 
the  period  of  the  test. 

(4)  There  was  no  condensation  of  moisture  or  evidence  of  water/ 
watervapor  within  the  container  at  any  time  during  the  test. 

(5)  Outside  temperatures  ranged  from  a high  of  52°F  (11.1®C)  to 
a low  of  7®F  (-14.9®C)  with  an  average  mean  temperature  of  25®F  (-3.9‘’C). 
The  percent  of  relative  humidity  ranged  from  a high  of  100%  for  40  hours 
to  a low  of  45%.  The  average  for  the  period  of  the  test  was  71%. 

(6)  The  barometric  readings  for  this  period  ranged  from  a high 
of  30.93  inches  of  mercury  to  a low  of  29.21  inches  of  mercury  with  an 
average  of  30.47  inches  of  mercury. 

b.  Phase  II  (With  Desiccant) 

(1)  The  acquired  data  to  date  has  indicated  a fluctuation  in 
the  percent  of  relative  humidity  within  the  container,  with  a high  of  36% 
and  a low  of  25%  and  an  average  of  27%  during  the  period  of  the  test. 

2. 


63 


(2)  The  humidity  indicator  has  read  blue  during  the  test  and 
does  so  at  the  date  of  this  report. 

(3)  Temperature  inside  the  container  ranged  from  a high  of  56**? 
(IS-S^C)  to  a low  of  16°F  (-8.9“C)  with  an  average  of  36°F  (2.2°C)  during 
the  period  of  the  test. 

(4)  There  was  no  condensation  of  moisture  or  evidence  of  water/ 
watervapor  within  the  container  at  any  time  during  the  test. 

(5)  Outside  temperatures  ranged  from  a high  of  50°F  (10®C)  to 
a low  of  17°F  {-8.3®C)  with  an  average  mean  temperature  of  32'’F  (0®C). 

The  percent  of  relative  humidity  ranged  from  a high  of  100%  for  51  hours 
to  a low  of  38%.  The  average  for  the  period  of  the  test  was  81%. 

(6)  The  barometric  readings  for  this  period  ranged  from  a high 
of  30.32  inches  of  mercury  to  a low  of  29.16  inches  of  mercury  with  an 
average  of  29.86  inches  of  mercury. 

5.  These  tests  will  be  continued  in  order  to  glean  as  much  data  as  possible 
to  support  a recommendation  for  total  removal  of  desiccant  as  a means 

of  providing  watervapor  protection.  It  is  apparent  from  the  data  obtained 
to  date  that  the  use  of  desiccant  and  the  protection  it  provides  is  ques- 
tionable and  not  justified.  In  Phase  II,  the  data  acquired  indicates  an 
erratic  behavior  in  the  humidity  and  the  ability  of  it  to  stabilize  over 
a seven  day  period.  This  condition  existed  over  the  entire  period  of 
the  test.  In  Phase  I this  condition  did  not  exist. 

6.  The  practice  of  placing  a 16-unit  bag  of  desiccant  over  the  humidity 
Indicator  is  deceptive  and  allows  for  erroneous  readings  leading  to 
unnecessary  expense  in  replacing  the  humidity  indicator  and  desiccant 
and  labor  Involved  in  the  handling  and  examination  of  the  item. 

7.  As  a result  of  these  tests,  the  following  recommendations  are  presented 
for  consideration: 

a.  That  the  present  method  of  protection  of  Ild  be  changed  to 
Method  IA-5. 

b.  That  all  documents  pertaining  to  the  packaging  of  these  items 
be  changed  to  correspond  with  the  recommended  method. 

c.  That  continuing  tests  in  this  area  be  performed  by  AFALD/PTP  to 
substantiate  and  enhance  data  already  obtained  in  this  area. 

d.  That  the  present  inspection  procedure  requiring  tank  containers 
to  be  opened  and  Inspected  when  indicators  read  pink  be  discontinued. 
Inspection  should  be  limited  to  visual  inspection  to  determine  If  holes 
are  evident  above  the  8 O'clock  and  4 O'clock  positions.  Minor  holes 
below  these  positions  do  not  cause  corrosion  problems. 


3. 
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TO  00-85A-03-1  will  be  Initiated.  Tentative  completion  date  of  the  AFALD/PTPD  evaluatlon| 
1?  7 Sonrpmhpr  1Q77 
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HEADQUARTERS  OGDEN  AIR  LOGISTICS  CENTER  (AFUC) 
HILL  AIR  FORCE  BASE.  UTAH  64406 


1 JUN  19/7 


Revisions  to  TO  00-85A-03-1 


AFLC/PTPD  (Frank  Yeager) 

1.  Request  the  following  changes  to  TO  00-85A-03-1  as  soon  as  possible. 
These  changes  are  required  when  preservation  method  IA-5  is  specified 
by  the  prime  ALC. 

a.  Paragraph  3-2.  Change  first  sentence  to  read  "Nested  tanks  shall 
be  preserved,  packaged,  packed  and  prepared  for  storage  in  accordance 
vriLth  method  II,  specifications  MIL-P-116,  MIL-T-7378,  and  MIL-B-9361, 
except  that  the  F4  600  and  370  gallon  tanks  shall  be  method  IA-5  according 
to  Ogden  ALC  TPOs. 

b.  Paragraph  3-4b.  Add  to  last  sentence  "except  for  F4  600  and  370 
gallon  tanks."  Loaded  F4  nested  fuel  containers  shall  be  inspected  once 
each  year,  usually  each  July.  Containers  that  have  been  in  storage  five 
years  or  more  since  the  date  of  pack  shall  be  further  inspected  according 
to  paragraph  3-7. 

c.  Paragraph  3-8.  Change  remarks  within  the  parentheses  of  the 
second  sentence  to  read  "(see  paragraphs  3-2,  3-5,  3-8a,  through  3-8d)". 
Add  new  subparagraphs  3-8a  through  3-8d  as  follows: 

(1)  Paragraph  3-8a.  The  provisions  of  paragraph  3-8  shall  apply 
except  that  when  inspecting  F4  600  gallon  and  370  gallon  tanks,  opening 
of  the  container  based  on  the  humidity  indicator  reading  shall  not  apply. 
In  lieu  of  inspection,  procedia-es  prescribed  in  paragraph  3-8b  shall  be 
used. 


(2)  Paragraph  3-8b.  F4  6OO  and  370  gallon  loaded  tank  containers 
shall  be  inspected  according  to  the  procedures  specified  in  MIL-STD-105, 
Inspection  Level  1,  using  a double  sampling  plan  and  an  AQL  of  2.5.  A 
lot  shall  comprise  of  sill  containers  in  storage  in  excess  of  five  years 
since  the  date  of  pack. 

(3)  Paragraph  3-8c.  The  loaded  tank  containers  shall  be  inspected 
for  all  discrepancies  specified  in  3-8  except  that  the  end  cover  containing 
desiccant  shall  be  removed,  and  the  inner  container  and  contents  shall 

be  inspected  for  evidence  of  corrosion  and  moisture  caused  by  punctures 
or  leaks  caused  by  corrosive  attack  to  the  metal  container.  If  an  acceptable 
AQL  is  not  reached  after  conducting  the  double  sample  plan,  the  reasons  for 
rejection  shall  be  reported  to  Ogden  ALC  for  resolution. 
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(4)  Paragraph  3-8d.  Desiccant  sheiU  be  removed  and  omitted 
from  all  containers  inspected. 

d.  Nested  tanks  made  reparable  because  of  excessive  corj?osion  attack 
shall  be  reported  to  OO-ALC  for  disposition  and  replacement  action. 

e.  Paragraph  3-17f.  Add  to  last  sentence,  "replacement  not  required 
on  F4  tank  containers." 

2.  The  above  changes  are  forwarded  according  to  telephone  agreement 
between  Mr  Henzi,  00-ALC/DSTC  and  Mr  Yeager,  AFLC/PTPD. 


Packaging  Support  Br 
Directorate  of  Distribution 


67 


UNCLASSIFIED 


SECURITY  CLASSIFICATION  OF  THIS  PACE  flWiFO  DMa  CnlFrFd; 


1 REPORT  DOCUMENTATION  PAGE 

READ  INSTRUCTIONS 

BEFORE  COMPLETING  FORM 

1.  REPORT  NUMBER 

PTPD  REPORT  NO.  78-7  ^ 

2.  GOVT  ACCESSION  NO. 

3.  RECIPIENT'S  catalog  NUMBER 

«.  TITLE  (end  Subllllo) 

INVESTIGATION  OF  PROPOSED  REDUCED  PRESERVATION- 
PACKAGING METHODS  FOR  NESTED  EXTERNAL  AIRCRAFT 

S.  TYPE  OF  REPORT  S PERIOD  COVERED 

FINAL 

AUGUST  - DECEMBER  1977 

FUEL  TANKS  IN  MIL-C-9361  CONTAINERS 

S.  PERFORMING  0'3G.  report  NUMBER 

AFPEA  PROJECT  NO.  77-P7-33^ 

7.  AuTHORf#; 

S.  contract  or  grant  NUMSERraJ 

DARYL  A.  EDWARDS 

9.  PERFORMING  ORGANIZATION  NAME  AND  ADDRESS 

AFALD/PTPD  (Design  Division)  “ 

WPAFB  OH  45433 

10.  PROGRAM  element.  PROJECT.  TASK 
AREA  ft  WORK  UNIT  NUMBERS 

11.  CONTROLLING  OFFICE  NAME  AND  ADDRESS 

AFALD/PTP  (Air  Force  Packaging  Evaluation  Agency) 

12.  REPORT  DATE 

MARCH  1978 

WPAFB  OH  45433 

13.  NUMBER  OF  PAGES 

76 

M.  monitoring  agency  name  ft  ADDRESSC^f  dlU0r0nt  from  Conlroltlng  OIUco) 

IS.  SECURITY  CLASS,  (of  thl0  report) 

UNCLASSIFIED 

IS*.  DECLASSIFICATION/ downgrading 
SCHEDULE 

IS.  distribution  STATEMENT  (ol  Ihit  Report) 


APPROVED  FOR  PUBLIC  RELEASE.  DISTRIBUTION  UNLIMITED. 


17.  DISTRIBUTION  STATEMENT  (oi  tfi0  •b0tr»et  0nt0t0d  In  Block  30,  It  dllloronl  Iron  Ropori) 


IS.  supplementary  notes 


tS.  KEY  WORDS  (Conllnuo  on  rovoroo  ctdo  it  ond  idonttfr  br  block  nimboe} 

CONTAINERS  PRESERVATION  FUEL  TANKS 

PACKAGING  DESICCANT  STORAGE 


|0.  abstract  ^Conifnu*  on  ro^orco  0ld0  II  noeoooory  end  Idontity  by  block  ntimbor) 

Two  experimental  tests  were  conducted  to  evaluate  the  relative  effectiveness  of 
military  specification  MIL-P-116  Methods  IA-5  and  lid.  The  objective  was  to 
determine  whether  Method  IA-5  could  be  specified  Instead  of  Method  lid  for  nested 
external  aircraft  fuel  tanks  in  MIL-C-9361  containers.  The  conclusions  of  the 
test  show  that  Method  Ild  is  superior  to  Method  IA-5  when  properly  prepared. 

Also,  shown  was  the  possibility  of  the  Method  IA-5  causing  more  harm  than  good 
if  Improperly  used.  Therefore,  the  Method  lid  preservation-packaging  requlre- 
ment  for  storage  is  necessary  in  lieu  of  Method  


DO  t JAN*TI  1473  EDITION  OF  I NOV  1$  OBSOLETE 


UNCLASSIFIED 

71  SECURITY  CLASSIFICATION  OF  THIS  PAOE  (When  DM*  Mnttn0 


